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(57) Abstract: A method for casting a molten steel which comprises decarbonizing a raw molten steel to a carbon content of 0.01 
mass % or less, subjecting the resultant molten steel to a pre-deoxidation treatment by the addition of Al, to thereby prepare a molten 
steel having a dissolved oxygen content of 0.01 to 0.04 mass %, and then adding Ti and at least one of La and Ce; and a low carbon 
steel sheet and a low carbon steel cast piece produced from a molten steel produced by the method. In the steel sheet and cast piece, 
inclusions are prevented from coagulating and are dispersed in the form of fine particles, which results in preventing the occurrence 
of flaws on the surface thereof. 



(57) g&J: 



< 



(oh 



«*: 0 . 0 1 



£ 0 . 01 



O 



% £1 _h 0 . 0 4 
a , C e £ Ufc 



%&LT t V. & T* T i <h , >>^< HL 
«: 36 -t" 5 * ft *5 A *W;l £ Y) «f f>H5 



wo 03/002771 ai t am idiiiii i) iiiiu urn mi i Ei in urn iiiii inn mi] inn mi imin mi mi mi 



(84) mmm(i£®): a^-p ?/<mf(AT,BE, ch,cy,de, 2^t^zi— K&i;<fecDBSi§izotNrii. mm&?7£tiz> 

DK,ES,FI,FR,GB l GR,IE 1 IT,LU,MC,NL,PT,SE J TR). ^PCTtf-My h O^IgfZgfiE £ *lT r 3 — Kt 



WO 03/002771 



PCT/JP02/06598 



w a t 

Ix TO ft if 

#36 91 fc*s ft 5 <k tt, & fit a* & tf> Jb IK <Mrte & £ 

g?rO. 0 5fi%KT> £ L < 0 . 0 lfi%«Tl:f5© 
J: t) A l 2 0 3 tSll^4^l, *x # S £ # L T 3& 1 0 0 M m 

« « « m & b*k: « ffi * as £ <*> ® h t * V , < # 

K^<. * ffi *t 0> IB £ * # 1S •«> "C iS < , A 1 2 0 5 ft&V>}<Dl&mtt%S. 
r^(d>C*UT, & 3fe it s ^1^ 5 - 1 0 4 2 1 9-^^#^IB«fe^ 



WO 03/002771 



PCT/JP02/06598 



*-f53^i£, & v Mi 1# Bfl Bg 6 3 - 1 4 9 0 5 7 -S§-4>$Bl£lEi!ctf>i£A 
flt £f»Jffl UT C a 07 7 y 9 * ^^^3^ *c SsTjp U , rttl: J; 9 A 1 

115 - 3 0 2 1 1 2 #^«t^tt, ^i^M g jg? L , A 1 t'tt 
*ff$LWt b ft V> $| J& /B }g $1 <Z> §51 # & t Hfljj* $ tbTV> 5 o 

^Uf*g^ f K: IfcA 1 2 O 3 £ ^ a*fi§ £ Lfcv* 
M g fc' It t'lSH t 5 I- (i # i©M g i? i: Slit ^ * l>$r%x 

jt vmfatp iz. & vo & & m & & z -e-s :tiao, k * ® she & 

* <0 ffl Tjk 

Jb IB SI JS & 5 tcitoizte $ frfc <fc> Offe 9 , ^(D 

(1) {£ £8 3fc #11 *R *5 t\ SPUR »fM;i it & 0 . 5fimi^30Mm 
ro»«fti^i 0 0 Oi/cm 2 £il, 1 0 0 0 0 0®/cm 2 * 

( 2 ) fcis^T,' ««^l^4t5S!ffti|jO 6 0 ff*% 



WO 03/002771 PCT/JP02/06598 

* 

(3) temmmfoizte ^x, mm* m # & a » ft & © 6 o «»% 

(4) © #s 5H » =K *s v ^ -c\ ii^c^iitsiikioeoityo 

£l_hft>4>&<£t>La, Ce$rLa 2 0 3> Ce 2 0 3 Ht2 Oft 

(5) <&j^^^tg^*5v>T, ii^l:#4t5lifti©6 0fi% 

£l_h^. '>/j:<HLa, Ce$rLa 2 0 3 l Ce 2 O 3 Ht20f 
{£ ^ ^ $59 ^ <, 

(6) {£j^iSt$^{-&^*C, $3 *g f£ it H 0 . 5Mm^b30fin 
# jfiB ift ^ *b *s i 0 0 Ofi/c m 2 ^±, 1 0 0 0 0 0 fll/ c m 2 * 

(7) <Sj^^^tR(-*5V N T, =K f iff & 0 . 5 (imi^3 Ofim 
© » «B 1ft <k 4fe J*s 1 0 0 Oi/c m 2 ^±, 1 0 0 0 0 0 fli / c m 2 ifc 
mfftEV. lo^W|<k|©6 0 fC :■; % W _h ft* '> & < HL a, C 

(8) t^iiltf-fcV^t, « 4R *f» iff S 0 . 5 /imA>f)3 0 Mm 
<D$&MW£<kV>>& 100CH@/cm 2 .WJb, 1 0000CH@/cm 2 * 

lot©Hfbtl(D6 Oft%W±^/>/ <j ;< t tL a, C 
e & L a 2 0 3% C e 2 O 3 <t It 2 0 Ii%£i±^tt5i^!|T'$) 

(9) iS^^^^(-*3 V^T, iltClgO. 5 /* m ft* €> 3 0 /i m 
<Z> » *H SMfc 4fc ft s 1 0 0 0^/cm 2 ^±. 1 0 0 0 0 Ol/cm 2 * 
l^tl, lot^ittO6 0lt%tHi 5 '>*<nLa 1 C 



WO 03/002771 



PCT/JP02/06598 



V 

e £ L a 2 O 3 , Ce 2 0 3 i:lt2 0 



do) &m 



ftfcW.&0 . 5 n mfrh 3 0 a m (DffllMWUkVn 1 0 0 Ol/cra 
2 JgA Jb , 1 0 0 0 0 0^/cm 2 *?i#£UTV^r££#m<h-r<5 



(ii) i&fc 



%^±^'>^< i: t L a, Ce5rt 



lUMil Ml 



(12) 



% J£A _L 4> ft < £ <b L a . C e £ "a" 



(13) {£m 



yo^i^^/^^La, CeH 



a 2 O, . C e , O, £ Lt 2 0 f 5 SI^^T-fc 5 r t 



(14) {££3 



O 



3 > 



Ce,O,Ht20 



%ai^/>/ f <HLa 1 C e £r L 



(15) {S^^^^^t-feV^-C, i)tOSlA^20mmit© 
rtClgO. 5 Mm^P>3 0 ix m(DWmmitm^ I 0 0 Oi/cm 
2 ^±, lOOOOOi/cm^i^^L, R^Z <Dm4tm<D 6 0 

iS; ^ ^3 ^ o 



(16) i&mmmm ft lZte\,^T , ^K-©iiS^t,20mm*T'© 



WO OJ/002771 



PCT/JP02/06598 



ftlzUteO . 5 u mfrb 3 0 n m<DWf®&ik%)fc 1 0 0 0 1/cm 
2 ^±, 100OO0i/cm 2 *|#$l, lot©^ft^W6 0 
nm%£X±tf'Pt£ < t h L a , C e £ ^ 3£ :{£ £ (2 3& l§ # 

(17) (£ iff Jt t£ *5 T % H^©Iffi^f>2 Omra*t'©fi 
rtfCjt^O. 5 m m ^ <b 3 0 «m0|$ihl{^^l 0 0 Oi/ c m 
2 £l±, 1 0 0 0 0 Ofi/c m 2 *?i#£ J.o^r(7)^^^^6 0 
ff%^i^'>/i< HLa ( C e £ L a 2 O 3 , Ce 2 0 3 Ht2 

o 

(is) i&mmmm n k&v^-c , i)t©is*^2 omm^-ctDti 

rtClgO. 5 m 3 0 jimC^iMSftilin o 0 0 fl§ / c m 
2 i^_t, 1 0 0 0 0 Oi/c m 2 *?i#^b, lotW|ft||©6 0 
@ # % .£X _h ri*^ & < t t> L a , C e £ L a 2 O 3 , C e 2 O 3 £ L T 2 

(19) ^^©^i^S^O. O Hi%UlT*tJtt^l/fcft, 
«l:'>/i<tUa, Ce£r«nU, *g#3 * <£> ft £ £ 0 . 
0 0 111%«i, 0. 0 2 fI%£lTCsiI L i£ ffl Sr §1 5 

(20) ^^Oj^^jt^^rO. 0 1 Sf*%^Tl£ T'/Ej^ 
ItTit, '>4<HLa, Ce £ MD L ®m & MXt^ 3 r t 

(21) ii^^i^l^O. 0 1jti%KT*t|iSl/feft, 
$3f£A 1 £«D L T ^ <I Jft *G< 31 £fr i££P3 * 0}£#&ift^S & 
0 . 0 lfi%a±0. 0 4 f i%EtTi: Ik T? T i t . '> * 



WO 03/002771 



PCT/JP02/06598 



(22) mm<Di%mm&& o . o ift%«T4tiiiKifci < mm 

*g#^fif 0 . 0 lfi%«±0. 0 4fi%«TH < 

T* T i £ 0 . 0 0 3 f i%^±0. 4li%^Ti:, HL 

a, CelrO. 0 0 Hi%^iO. 0 3 f !%^TiiD Lfc^i 

(23) K^flfctf^SSrJB V>T^ffl<O^^S^Sr 0 . OHi%« 
TJ« b7t*&, gESfllfc^fc <HLa, C e SrSSflP it #3 
* <Dmtf&zmM&& 0 . 0 0 111%^!, 0. 02fi%gTl: 

o 

(24) Jl^/fttf *g«£fflv^?g*HO«*»&Sr 0 . 0 lfi%« 
T£ vmm. bTt^, &&01t;: Tit, HLa, Ce SrgsflO 

(25) n&j&tf xmw&m \*^xmm<Dmmmm& o . oni%« 

^#3* £ 0 . 0 1 jC*%.KA_L 0 . 0 4fi%WTi 

U> ft^t'T i i:, t> L a , Ce SrSsAO Ufc»«Sr»af-f- 

(26) J*SJft#*£ff £fl^Ti$«10>&3lf»£«: 0 . 0 1Ii%« 

Bfc «k 3 & *T V ^ ^$3* 0 . 0 1ti%«J:0. 0 

4S1%^TK, ^V>tT i ?r0. 0 0 3 Si%£tiO. 4fi 
% T i > '>4<iUa, C e £ 0 . 00 lSi%^iO. 03 

ii%artt bfc^^^^iti-^rt^^m t t- 5{£MfSi^£l>^- 



WO 03/002771 



PCT/JP02/06598 



(27) mm&m&-rz izm mmmwmm^^-r^mm^m 

£#3£-T 5 ^ £ £ ■+ 5 (19) Jjt~ (26) ^ <7) ^ -f tt 1 ^ IS 

(28) 5 L, 1 3 0 0 °C iz. *3 it 5 & t£ 4 p o i 

(19) (26) ^(o^^-rth^ im^umfD^mmmmn^mm.^ 

(29) fC|^ iijf#ii^tt6iiT\ 1 3 
0 0 °C t£ *5 -5 t£ tf* 4 p o i se^±O^E- — /UK^^^^^^rffl 

v^»jfit5^i:Sr»*i:t5 (19) (26) 51 © VN-f tt A* 1 ^ 

32 *c <E> <S £t 3* 8* & # © «i i§ # i£ . 

(30) mm&ffii&-fZ> fcPK J: 9 Hitf 5 r i: 
its (19) ^~ (26) 3g©v>i*ixa> l «Kffittote^#tt*IJT-© 

ig^ilitt-J: 0 »5t"t-5 r t ^#mi-TS (19) (26) 

(32) mmzmig-r % \zm 1 3 0 0 ti^tf s^tta* 4 P o i 

s e«±© : t-;i'K77^^^ £ ffi T iS lie #1 it 5£ «t 9 6 r. 

i^r#mi:-r5 (19) ^~ (26) ^ © l> H ^ 1 m K <£> m 

(33) *»Srl»jari-SK:IBU, tilj$ii5:f tSiit', 1 3 
0 0 °C d *5 #4 po i s e^±© ; t-;i' K7 7j/^^^ffi 

as i tJ mm-rz r t ts (19) (26) « 



WO 03/002771 PCT/JP02/06598 



si t * is m & u m m, m 1- a » 

( (1) ^©S^) fc«>, #i©Al 2 0 3 ^ftfe5;4li)ct5 

o 

2A1+30 = A1 2 0 3 (1) 
r tl t><Dft&mteWLWlW.&fr b$$K\,^lzmM&ib 0 0 Aim 

# ISI IS 93 # £fc i: L T , ^^^m^i^P^O^i53^-C)it^ IT > l!^ 

t t \^ tz m §® 'p ft < t i> c e , La ^ss*d it, &t?mmmg * 

0. 0 0 1~0. 0 2 <£ 5 &£il§!§lLfc^^£T^3e"t"<5 

;£?££#§gLfc 0 rr-e±IS©'>^< tfcL a, CeSrlJnt5i 
fi % L a £r 2JD -t" 5 , Ce^iiDt5, L a £ C e <D ffi 1o £ ffctiti °t 

5 <o v>-f tifr £ ^ 9 r. t LT -5 0 J£*tefclRl#0>£5le -efflux 

tv^. r <D 3f £fc <£> g ;£ g, 2® . iigl^tCtSfStTCO*^?: 
#£#]ftJL-, Ufciffflfc L a 2 0 3 ^&«J, C e 2 0 3 ^^E#»*3 J: t)? L a 2 

o 3 - c e 2 o 3 &mm* tc^tsc $ 

8 



*1 



WO 03/002771 PCT/JP02/06598 



t z z\ 'pta <HLa, c e xm # mm * Jh if m m u tc # m x t> 

L a 2 0 3 ftfem , C e 2 0 3 ^£^*5£t>*L a 2 0 3 -C e 2 0 3 ^^^ 

ADir^fC, La 2 0 3 ^4«, C e 2 0 3 ^^#1*5 i t>* L a 2 0 3 - C e 
, 7;^;tI^S*^t)L a 2 0 3 ^ft«J, C e 2 O 3 ^£ ^ & £ O* L 

a 2 o 3 -c e 2 o 3 l^t?t^i:|i^?fi{b$^5r t , £ <b K*§#3 

ti tc tc #> x h 5 o 

Jft m & 3 t& { c # # <^ ^ # ^ ^ £ ^ ^ A £ flfc Wt * i" f- ^ <*> £ * ^ 

C + O = C O ( 2 ) 

C O^fS^ 5 ^^ L^V^PSI^-^^^^^^fi, C$g&#0. 0 4fi 
% T* 0 . 0 0 6fi%g|, Ct^^o. 0 Hi%T*0. OH 

^ cmm<Di&\ f ^mi&m.mmxn 0 . o 1 5t 

. CSI^O. 0 1ft%WT©l«ISffl©^l!t , tt, 0. 0 2f 

9 



WO 03/002771 PCT/JP02/06598 



0 

mmm & o . 02ii%^st5i <ommx ^com.m& 

<tT$*5r iiK'tf , La 2 0 3 ^£^, Ce 2 0 3 ^ft 
£ L a 2 0 3 -C e 2 0 3 ^#^^E^T'fcoT'b^ ; &^|5l±^>^ 
£l^*M*#* f-it^ ^S^^-^t^lbt^o H IS ft & ftf t? «: 
, ^te^^ffi^-ffc SrBS-lt-T 5 , 0. 0 0 lfl%^i©i#l 

£ o T , j^m^^^rO. Olfi%»TtLfc^il:'>/j:<n 

Ce, La^iiDlfclC^tlill^, 0. 0 0lSt%«^ 
0. 0 2f t%(cPS^Ufc 0 t^^*), '>^< i t C e , L a 
^{i^^E^O^JNB-fbt-^mWC'fe 5 # 3? & ^ Jft & *T T* $> 5 

„ c e &mm* (Dm&mmmg. & o . oon^o. 0211%^ 

^itt, $ <b H gg |fc # * *& 39 4* IT, j^ift?l£&0. 0 

1 Ii%^Ti L twTi £ , '>^<HLa, C e ^rSsiflL 

, mfcl^ft < £ L a . C e SrSsflP Lfc h <0 £ Jg £ HA * £ fc> * T 
, rtb^O^^E'fe^Sil^ll^llKWfcffflfiUfeiri*, A1 2 0 3 
ft&m, T i O n ^&^, J&VMS A 1 2 0 3 -L a 2 0 3 - C e 2 0 3 & 

AljOs-LajOal^iTft^, A 1 2 0 3 -Ce 2 0 3 l 
£ftl£W\*. It««l**fc»«^#t5«t»t, T i O n — L a 2 

10 



«. 



WO 03/002771 



PCT/JP02/06598 



* 

Oj- C e 2 0 3 m&ft&V>>. T i O n -La 2 0 3 1^^4l3, TiO 

n -c e 2 o 3 t^^iittii^^ii< , mm* ^um^n-r z> 

r t Lfc 0 A 1 2 0 3 , TiO n *3«tl>*Al 2 0 

3 L 3 2 3 C 6 2 3 > ^ 2 3 L 3. 2 ^-^ 3 ^ ^ 2 3 ^ ® 2 

3 ^it-<T, TiO n -La 2 0 3 -Ce 2 0 3 , T i O „ - L a 2 O 3 , 

t i o n -c e 2 o 3 T-te^iGE^<t mm W ^ ffi ^ * /»" - # :*: t < 

fiTt, ^ £ IrI ± 3i 31 ri* #1 ftj $ ftfc fc #>T* & 3 „ rtvbO 

fci Jl £ S K , SSII^TifMU $f)l:'>*<HLa, C 

e £«D-T5 :i:fa>)T i O n fttE<&) £ T i O n -L a 2 0 3 -Ce 
iOim&lt&V!}. T i O n -La 2 0 3 i^^fi!|, TiO n -Ce 2 

r © i 5 , }g #3 -I 3 o & ft; 4£> £ & fC 1" 5 c t -c, 

£ # ffc $ ^ 3 ;i £ W: T- £ <5 0 t£ o T , T i t . 'P & < HL 

a , C e &mi)U tfctO^»0^#Hti${i#}C^^f§ <7>T* 
tt4V\ fit, Ti, CefcLatt£TJIftIfe**-C*>0, ^$9* ( - ^. 

i(:iJDt5^#iiig^^f<iT$*Tt*9fcfe, ^# 
illl?r0. ooia»s>o. 0 2 «*% <D&m * 5 <fc 5 KlS&AO 

0 If i%aTt tfc^itA l £«0LT^llfl&&*Q ; 3I£tTVV 
<£*g#®?iif 0 . 0 1fi%«10. 0 4fi%«Tt 

U, ft^t'T i '>^< ir^L a , Ce & mtU U it #3 £ i£ i" 

11 



WO 03/002771 PCT/JP02/06598 



T* A l 2 O 3 ^?£^*£0B#ffl-eT¥±|&icL, ^<a*&&#>T A 1 

£ PJ :£ £ -£ £ t o t- fe 5 , 

1 * fcliT i ^, :lll:'>^< HLa, C e £ Ss^D L t> tf> £ jS 

l 2 O 3 fr&Q0* T i O n tf-£^, 3cVW* A 1 2 O a - L a 2 O s - C e 2 
0 3 ^£^£#K AljOj-La^jl^^fe, Al 2 0 3 -Ce 2 

o 3 ^-&^ft^f* it%z&)m% ^mm&ft-t z cd^m t i o„-l 

a 2 0 3 - C e 2 0 3 1g-£^£28K T i O, - L a 2 O a «^^ft%, T 
i O n -C e 2 0 3 l^^ft^iii^#:Ui<, ^^^{C^^ffl^m 

■r-5 r t *w h t*\z. Lfc 0 ztih(D^i^^m^. ®t m m '& <?> m & 

, $t,C>^< HL a, Ce$r^ll0t5ii(wJ:!), A1 2 0 3 ^ 
fift^^i^V^T i O n -L a 2 0 3 -C e 2 0 3 m.&ft$Ey>], T i O n 
-L a 2 0 3 1g^^£4^ T i O n - C e 2 0 3 ^£>^&^ 
. » « 4M£ ^ & & £ « *B # 1ft $ -fr 5 n £ T- # „ ^ 

S*5:ii:J:9, flt H K * ® SflE £ ih T- # 6 0 * ^T*. ±IBIB«fe 

*L iSi * 50ppm^ S^TtfcSo 

LaiCeliTi fC it X t$ If! IC JSLWt W. & ft ^ tc tf> % T i «P#: 
|^4^UfcT i O n ^i|3^'>i«Cet)l<IU a T-ItcL, T 

12 



1 » 

tJ 



WO 03/002771 PCT/JP02/06598 



i O n -L a 2 0 3 -C e zOtm&ft&yo. T i O n -L a 2 0 3 ^-g-^ 

T i O n -C e 2 0 3 I#^4«5C$St5: tl^ItfcS 
. U^U, A lf«|»»^©S#»*iSO. 04fl%?rit5i 
, T i SSiD&fc^ft© T i O.^S*^4j«t5fc«),.L a L < 
tt C e &mm LTfc— «5*&«©T i O a ^^^iSg 

£ i~ 3 , I^lbLlV^A 1 2 0 3 tf-ft^£T* * 5^tt(S«f5 

A 1 JE@?t&0}t#^ijt^&te 0 . 01fi%^±llt5 
rii5»4LV\ Lfe^ot, *38W^I±, A 1 f iJKi^O^# 
^igg^O. 0 lfi%«iO. 0 4f t%^T©«Ht!:«iJ»t 

Ti, C e t L a liitM»ffc 0 % S ft + fcl ^ * 

£&0. OOli^O. 0 2li%©eil^i5i5l;i*Dt5r 

, ^i + ^A 1 H^It LV^^ > iiA 1 T'fctl 

li'^#LTV^Tfe|V\ r<£>|§-£^ itft * f-i£#&fil£ 0 . 00 1 

®fi%^_b^i-^S^fc K) , fft 2> 9* * tf- HUc J: ix 1 6 0 0 °CT- 
A 1 0 . 0 0 5 fi%«TT'fcn»'It\ 

. 0 l|i%aTi:Lfcgil:Al ^ttL, 3^Klij$tTf 
ffi Jft Ifc *& JB & V i£^*<Di£#$?i|f 0 . 0 1ft%»J:0 

. 0 4fi%WTt &^T-Ti£0. 0 0 3 fi%«i0. 4 

■ 

13 



WO 03/002771 PCT/JP02/06598 



ft * % & T t > '>/i<HLa, C e £ 0 . 0 0 1Ii%«i:0. 

fiisicfcitsAi miJu'<k<Dm&mm&m 

K\ 9tt Z<DA l 2 0 3 ^:&4&£#-hl&5fe-e£5r£S:l3J! 

^fSJIft»&te, '>i©T i £«D ITl^tS^ T i (iA 1 ^ 
it ^< X JSLWt t> VN?t -^^#ii*^^4.|^#t5 o ffj 
5$ L fc J: 5 , CiSiSO. 0 lfi%WT©iit5ffl^^»t'li 
, ^^iiil^O. 0 2f t%Sri@t5i:CO«S^«4t5r 
<t d> <b , ?>T i »an*ig#&3fc»&as 0 . 02fi%£lTi: 

ZiSip fcSSai-f 5j^K*sa> •? > ¥HBtm^ «b T i ^£^ffi-t-3 
£ 0 . 0 0 3fi%£lJ:t*5, — £\ Ti «: J!!i ffe # a* Hs « to SI V > 

TJDLTt^^ + ^^&^^T i O n -L a 2 O 3 - C e 2 O 3 . T i O n 
- L a 2 <D 3 , T i O n -C e 2 0 3 I^^ft!fe(:g[f t^r H^it 

P P ml!lO|#S!El^t 5 £ 0 0. 4li%«T 
Ct5^S^i ) 5 o tAJi^^, TiiSSliO. 0 0 3fi%&±0 

. 4Sl%WT(;t5 ^ t # 5 SI £ UV\ 

7 y ^^Sr^ft^^S. ^(Dtctb. '> < h t> L a , C e <Z> j^O * 

14 



WO 03/002771 PCT/JP02/06598 

5. o L a t C e &m -X^l*? * - A K7 7 y ^ ^ tS^ Lt^ft$r^ 
l^^^i«TT'*5, IS » ft 81 ftf TMi , 4>< £ L a , CeO 
^SE 1 * 3 ^^<7)iHE$5ISte, 0. 0 0 lff%«iO. 0 3lt%W 

t>PllB-e*>5. £«bf-> LatL<ttCeOSJDtt«ftftLa^C 
e T-'fT 5 r<bt>BrH6T^fe6^, 5: ■yv'a^^y^OL a £ C e £ 
tf^&t*jSJDUT'{)fi< , &&*<DL a £ C e^)^f+ig^3 0 « 

111:0. 0 0 H^O. 0 2 Sf*%<*>l518K:#5 «fc 5 fcS&flD-f~5 

*£3i0>#ffi^*A'3 f -£{6T£-fr» ^ £ i 19 MM L It 

OiSfll ^rii^^it-r 5 #S it B# Pel <D 0 i& £ L a 2 

0 3 , Ce 2 0 3 , La 2 0 3 -Ce 2 0 3 I^^ftl, TiO n -La 2 
0 3 «-&tf *E«KK T i O n - C e tOzm&fr&Vo^T i O n -L a 2 0 
3-C ejOjSi^ftft^^-^ K7 5 y^^^tCiRJR^tb, -ett 

K7 7 s/ 7 * co#£t£{&Tte, 77;y*7#£&^£J|fj : gL, ^-A- 
K7 7 7 7 ^®H^^Pf&^r5l#® r-T^H^ Z<Dtctb. 

•C , ^t — A- K 7 7 !y^7^14^^^i^i6^|gf{-LT*5< r £ W $J 
T? £> 6 o H K «k ti tt\ 1 3 0 0 °C d *3 ft 5 * - A' K 7 7 7 7 * (O 

15 



»< 



WO 03/002771 



PCT/JP02/06598 



* 

*£t££r'4po i s e ± L T *3 f;t\ ^-^ K7 7 S'^^SB^ 

r*3«9, *©«i^*$ti/i*?tt*v>earT**>ttii, 4# k t£ ± rb fit 

£&5£1-5 t <z> -e is v ^ 

£1 it T- £> ft ii* il S 2 5 0 m mff ^1S© * 7 ^5ttti»ai 5-iSffi $ 

fts 7c:ttT*/i < , mmm&mommmfr&zrth x m^. mz.&i 

5 0 mm£LT?>mx 9 7 'M Wi & it Kl M Lt t + ^^^f L, 

*5tt 5 «E » 1R «g €: » ffi tfc i: r. 5, itSO. 5 #t m 5> 3 0 
Mm<B»ifW!Mfc4M s »Jtrtfcl 0 0 0 c m 2 Kll 0 0 0 0 0 

tt^tttv^rtt-, & B «fc © Jh £ 3i /fc -c t 5 „ rrx% it 

«e 4& # « # jb « , mK&tctemmvwmm* 1 o o^^ 1 o o o 

6 0 SC S % Jb ri* '> & < £ L a , C e £ A, T* 3 r <fc "0 , $fc 
iiE^ <£ 5 f £ ^ # ^ III ± <^ 3i # ^ £ji {ft 3 ft, ?>*E«MS$[#ffl#i8: 

16 



WO 03/002771 PCT/JP02/06598 



6 0ff%Ki^'>^<HLa, C e £: L a 2 O 3 , C e 2 0 3 t V 
ft 5 *T b6 a 5 ^ ^ * T* 5 o 

£ _l is © # ft # # j& , xxtMW&m x^tcmK&m 

«^<7), »^^jmtt#?>iifcftSS;, * 51 W x* « » & t a -r 

•S o 

tf> ffi tf> 2 0 m m * ^ © ft ffl * » rt © 1Mb 4fe # tfc # fll £ « l£ IrI 

H5£#J 1 : & ;IF T* ifif £ SRgtt^: HgS/ft^^^iSTfOftia^ J: 0 J% 
mM& & 0 . 0 0 3 ®i%t Lfc 3 0 0 t £>&^F*9itffl£C e T? UK, 
& U , C e M&O . 0 0 0 2 fl%t'g#l|ggE^O. 00 14 
SC ft % t bfc 0 £<B»$H4:iIiB£i&j&l5fc-ej?*2 5 Omm, 46 1 8 0 

17 



» 



WO 03/002771 



PCT/JP02/06598 



0mm©77y{l||t Lfc 0 L fcHJt ti: 8 5 0 Ommf 

ft (31 £ 9 S»Mffi«6» 1ft IHJ BE U , Si&ffHcteO. 7mmflE*T**Bl 
8 0 0 mm3/fyuoftii«i:tfe. ifr D B pIl:ovNTIt JftWJE 

mmm2 miPx<omm t at as a; a a? jk # * « « T? © s k. i 9 £3 

id i§ ft £r 0 . 0 0 3 SC * % i tfc3 0 0 t tf>&^iF*lf£^£T i 4o £ 
tfC eTJKSt, T i jg^O. 0 0 8 fi%, C e 2t ft 0 . 000 
llt*%*C*#lfc**£«:0. 0 0 2 2Si%t tfc, r^^^Sr 
3i^^itftT?ff^2 5 Omm, ipg 1 8 0 0 ram©^ 7 ^l^iil t/c 
o £# it L £1 8 5 0 Omml^HWL, 1 =« >T U 

0 r©J;?i:tT#5)*i&^7^tt, It ft K J: 0 f» W ffi 9E , ift W ffi 

ft*!6<JfcttO. 7mmf^t**il 8 0 0 mm3^;KOftl|i| 
«£:Ufc. H o°q If K o v> T tt, tfifflEEM&Vikm. 7 4 >X 3 

fee 3c ® ^ Pfe 3£ £ Ufc)&»ofc. 

n;&fe#!i3 : & -c <a & £ a^jift # * ££g "c *&s \z. x <o mm mm 

£ 0 . 0 0 3 Si%t Lit 3 0 0 t <D%L®ifommiz.^m®L%kA 1 £ 

1 o o k g^iDtt3^f s iii^, m^mmmm o . o 2 ic * % 

Ufc 0 S&fc:, :(D^l:TiJr 2 0 0 kgii)DtTl^ 
fS] ^ Sfc U , ^:<E>|&Ce£40kg, L a £ 4 0 k g , * li 4 0 S 
#% L a - 6 0 f i% C e £: 4 0 k g & ^ tl ^ tl %*\ <D & §fo in Wi 1JH L 
, T iSI^O. 03li%t'fcot> C e 9k&. L a » ft , £ 
liL a 2g ft £ C eigfttf>^ff-£v^*L*>0. 0 0 7 SC S; % K L 7c 

i^^ntfc, r. <omm & m%nm& mxm& 250mm, mi so 

18 



WO 03/002771 PCT/JP02/06598 



ommb^^/^niiLfc, mm<Dffifcmm b it * - a- k7? * * 

7©tttttt6 p o i s effcofc. »$Lfc»frl48 5 0 0 mmft 

4 

Z>fr%E%}ZM& bfc £ r Ce¥3!&8&;&lU L af iiiO, La- 
C e 1£ ifc An 0> 1 s *x <B Ji" t , ISO. 5 m mi^ 3 0 /i m© 
3* *W»Hfc # fi& Ji* F*3 1 1 0 0 0<@/cm 2 ~l 3 0 0 CH@/cm 2 
^tLtfc^ tW7 5fl%lt La 2 0 3 li, C e 2 O 3 
L a 2 0 3 £ C e 2 0 3 <^-&f+OVN-ftLt5 7 t5 

* tz « mmw. wtitm -c- *> o 0 ? ^ b t e> ti * 7 y « . 

^felCiOIRiWJEEffi, ?ft IHJ JBE ]£ b , ^ *§■ #J l£ fi 0 . 7mmf^t*fs 
1 8 0 Ominn^/KD^Ii^i: b 0 I9tp°pf Co^TIt , Jft ffl 

«-ffi^R6 0*^^B»:«rWflfi U7t 0 Ceiitt, L a ¥ 

$&&ftP « L a - C ef ^^^DOV^f 

U^^ofCo £fc> #3S$gi£rt tf>^£*& bfc t Z 6, C e ¥ 

3«#P, L a*»^3!lD, L a - C ef ^^Jn©V^f tll:*3V>tt), 
ifi^O. 5 ^md^3 0 m m©»Mft%^i«rtl: 1 1 0 0 0IS 
/ c m 2 ~ 1 3 0 0 0 m/ c m 2 # «6: b T *3 9 , <Z> 7 5fl%li, 
La 2 0 3 ¥$U Ce 2 0 3 m&U L a 2 0 3 t C e 2 0 3 ©^H-©^f 

£ 0 . 0 0 5 li%t b fc 3 0 0 t (DWlffiftmmKf'ijmflim A 1 £ 
15 0kg 8$J0 U-C5»WiataE$-fr, }£#&f5f^^0. 0 1 2 «fi 
% tf> $3 i b 7t 0 £ <b Id , :©§||:TU 2 5 0 kg «D Lt 2 
4)" (HI SR «fi b , ^tf^Ce^lOOkg % LaSrlOOkg, £ 7c 
Ii4 0 Wft% L a - 6 0 f i% Ce£100kg. tl -£* tl SU £> & 
$i f c j&s iO b , T ii8^5:0. 0 4 5 fl%l?feot > C e tf> ^ £ , 

19 



WO 03/002771 PCT/JP02/06598 

Laitk, L a S$ £ C e M & <D £ %t <D tb ft & 0 . 0 1 8gi 

if@ 1 8 0 Omm(7)i7 7 7'ilit Lfc 0 <8i§0>lfcKH£;BLfc* — ^ 
K77y^7©ffitttt5 p o i s e-C-fcofc iil Lfciitli 1 0 
OOOmml^l^lU 1 =* -4 ;l>mtiL k LtCo iK*II2 Omm 

#D , La-Ce^d-^#DOV^*v<£>g|>T--e<fc>,il: : iS0. 5 *x m 
P> 3 0 vmOftfl||{l:4i!^M^rtCl 2 0 0 0|/cm 2 -l 4 0 
0 Oi/cm 2 7>tLt*39, ^©80fi%liCe 2 O 3 |i > L 
ajOafi, La 2 03 i:Ce 2 03 ©^t^(DV^fi^'b6 Ofi%yj: 

# $5fc fc «t 0 Hft m EE 3® , # Ml JEE *E U , SlfcttfcittO. 

7 m m f ^ T* i 1 8 0 0 mm^-f /KD^I^ti tfc 6 m tfc ffa W 

fc 0 fc38£^3i&®Xlte©3S£te!S:£SFfa Ufc. ^ cD^m, Ce¥ 
&8s#D, L a$%ii. L a - C e^^iJDOV^f ^<D = ^^t*t) 

b^.?>, Ce3M*«P. L a ¥ Sft *P , , L a - C e I^t J0©V^ 
-fH^*5VNTt>E@0. 5 nmfrh 3 0 /zmtD^jSW^te^riSffllgrt 
CI 2 0 0 0 <@ / c m 2 ~ 1 4 0 0 0{@/cm 2 #$tbT:}o<9. ^ tf> 

8 0 K ft % 13: C e 2 O 3 # 34u L a 2 03#34, La 2 0 3 £Ce 2 0 3 <£> 

£ 0 . 0 0 1 ftS% t Lfc 3 0 0 t <E> flfc fli ft & «9 ^ ffi lift Bfc A 1 £ 
5 0kg &ftp LT3 ^PJiat«E $ -Br , 0 . 0 3 8 fCfl:% 

<Dmffiklstz 0 £<bf£, :©iil:T i^80kgiJDLT2^ll 

20 



WO 03/002771 PCT/JP02/06598 



El, ^<D&Ce&30kg % L a £ 3 0 k g , £ 7c ft 3 0 
L a - 7 0 * % C e £3 0 k g ^ tl tlS'J <D 8s#D L , T 

£ 0 . 0 lfi^ot'fcot, C e 2t ^ , L a ?t g % La 



i C e » g 0) ft cD^rtb^ix^O. 0 0 5 fl%l:U^?:l 



2 5 Omm, 4>§ 1 8 0 0 mm©x 7 ^(C^il Ifc, 
Lfc^-^K7 7 ->^^©|!itti±8 p o i s et'fcofc, §1 it b 7c 
i)ni 8 5 0 0 mmI$l:WU 1 tit, «F 

2 Omm^t&fflteteitS^&fl&SrSSaSbfci: C e JJif&ftftU 

L a^tiAfl. L a - C e m.&fclMK^'f tKDmftT' h , SgO. 
5 Azm75^3 0 iim(0!RaBB!^4^* s »>T-rttJ: 8 0 0 Of@/cm 2 ~ 
1 0 0 0 Oi/cm 2 ^tLtfc>), ^©7 5fi%liCe 2 0 
34, La 2 0 3 l| t L a 2 0 3 iCe 2 0 3 ©^H-©V^fixfc5 8 

0. 7mmf^f(iSl 8 O 0 mm 3/f /KOftSSlK t tfc. M t5 to 
eltillD, La 1m. L a - C e m & «P <*> ^ i" tt <D a -f /V 

-c t> ^ ® 4; r& « s& £ b#a>o fc 0 £ , tt&gi&rt (Dfrtem 

V^-ftt^ IS^ 0 . 5 Aim?5^3 0 ixmCDWmmikmfrmftfo^S 0 
0 0 fll / c m 2 — 1 0 0 0 0 i/c m 2 ^f tTfci), ^ <D 7 5fi 
%teCe 2 0 3 m$&. La 2 0 3 JM4, L a 2 0 3 i C e 2 0 3 O^f|-(DV^ 

0 0 3 Si%i: tfc^^rtiSi5:A 1 TJittlt, Al 

21 



WO 03/002771 PCT/JP02/06598 



mmo ." 0 4 11%, *g # $e fit it ^ 0 . 0 0 0 2 1 Ufc 0 r. 

<D&m&TMWt§%TgfeT-mfr 2 5 Omm, 111 8 0 0 m m <D 7* 7 7*d 
gtifbfc. ft if Lfc^jttt 8 5 0 0 mmS $ 1 a ^/H£ 

, ftF B lJIgl, ft ft K »* 0 . 7mmff*."efil 8 0 Omm^^ 
tf>?£Sg#g4£ £ Lfc e H tf" p D a Sf o v>T tt, ifc fBJ EE i£ & <£> tfe £ 7 > 

a « & *t i a w ^ a o »c » ^-r 5 * ffi ^ » <o» ^fi * 

£0. 0 0 3fi%i:LfcKirt^i!$rA lT'Sftil, A1||0 
. 0 411%, *t#m#ji}&^0. 0 0 0 2 ®*% t L fc 0 rtf>^$3 
*a«fi*if?5fe"C?J?*2 5 0mm, il 8 0 0 mmO77^l:ilL 
fc 0 g§ if U fc SUf (2 8 5 0 OmmS^HiliL, 1 =* ^ jum&b L 
fco 2 0 mmO®il:fc(t5fft^^iS L fc 2; H 5, it 

@ 0 . 5 umfrib 3 0 (imO%|«${l:^|j:i|jt^l:5 0 Ofi/c m 

2 L L T & £ -f , ^£ tf> 9 8%li7;^;t^7^^--efeofc 

o rOi^ClTi^tifcx^/lt St & K X V f& Pal ffi M , ^ no JBE 
ML, S^WHttO. 7mmf ^.t**Sl 8 0 0 mm n ^ /KD?ftSa 

mtvtzo itgp p pf i^ov^t«, # ra jee j£ « & as 7 ^x* asim 

3 0 m m © » *B fife -ft «l& i& Kl 6 0 0 i/cm 2 L^#4tti3 



_t <Z> f |J ffl *T 



22 



WO 03/002771 PCT/JP02/06598 



23 



PCT/JP02/06598 



ft * <D f& ffl 

1. {£ #1 id & . iSttigO. 5 m m*» 3 0 a* m 
©tiiftfeiU O O 0 c m 2 ^±. 1 0 0 0 0 Of/cm 2 * 

2. &%immtfcizid vn-c , ®? $s * k # & -r ^>wt<tm<o 6 o ®s% 

W±#'>fc < HL a, C e £ -g- A, T?^ 5 r £ £#iS[ tf§ (Sj^^ 

3. £t fit ®3 & f £ *3 V n T „ iStl:#ftt5ift!|©6 0lf% 
W ± t5^> ft < £ U a , C e & ^ h ft IfctK £ &®M Vtmitm T* 

4. {£ £2 fH #3 ffi *S T , iltt(-^*t5®^^06 Of i% 
JEA±^^ft<i:t>La, C e £ L a 2 O 3 . Ce 2 0 3 tlt2 Oil 

£*_h^ '>4<iUa, C e £ L a 2 O 3 , Ce 2 O 3 Ht20l 

6. <g^^^tg{-*3 VN"C „ ^ffi.QHZ\S.&0. 5 /* m&> £> 3 0 /i m 
tf> ffc *ffl » -fb 4fc rt $ 1 0 0 0 my c m 2 1 0 0 0 0 Ofl/cm 2 * 

lot ©IffttKD 6 0 Si%Wi^/>/j; < U a , C 

7. iSj^^^lgtc&V^T , ^^ttESO. 5 jt md> 3 0 m m 
(DWm&itVotf 1 0 0 Oi/cm 2 ^!, 1 0 0 0 0 Offl/c m 2 * 
MIL, lot«llk«J© 6 Of i%»l#/>/j: < H L a > C 

24 



PCT/JP02/06598 



8. '{£ £S f?f ®3 & l£ *5 V ^ T , * it *1 0 . 5 » mfr b 3 0 

(DWUmitmfr I 0 0 Om / c m 2 J^±, l 0 O O O 0 <@/ c m 2 ;*: 



L, l^f 6 0 f i%« < H L a , C 

e IrL a 2 O 3 . C e 2 O 3 t LT 2 0 W M % £1 ± <a & -T Z> & it Vo X- 

9. (g;j^^^^^*5V>-C, ^tgt'f-E^O. 5 ft m d» & 3 0 

<& » *B & ffc 05 d s 1 0 0 0 fll / c m 2 ± , 1 0 0 0 0 Oi/cm 2 * 
S^tL, lot©ifti|©6 OSI%a±« S/ >*< HL a, C 
e £ L a 2 O 3 , C e 2 O 3 <k Lt 2 0«*%J^Jt^W-t"S^^*^:^ 

10. #e iil 83 (C *S ^ T , mft(Dmffi b 2 0 m m £ T* 
ftCIgO. 5(imA^30/i mO^^fflm^^^ i o 0 0 B / c 

m 2 W_b, 1 0 0 0 0 0fl§/c m 2 7|c^^t!i:UTV^-5r 1~ 

11. ^ fit ®3 #1 Jt* {£ *5 V ^ T \ ^>T*O^®^^>2 0mm*T'O^ 
1 ft iz. -T Z m it (D 6 0Si%Ki*^>^< i: t> L a, C e £ 

mPUZ&&-r 2>WtikVo<D 6 0 « :■; % ^ _h ^ 4> & < £ t> L a, C e £ 

Jf ft 5 ®?fc^<£> 6 0Si%«i^'>/j:< HL a, C e £: 

L a 2 0 3 , C e 2 0 3 i: Lt 2 Of t%ft±^Wt5Hft!|jt'fc5: 

14. {£^^^^>>t(C*DVNT, jl^Oli^P) 2 OmmtT'©! 
foKfttE-r Z>WL\tm<D § 0 Sf4%W±J^'>& < £ <b L a , C e £ 

25 



PCT/JP02/06598 



L a 2 O 3 , C e 2 O 3 i: IT 2 0 % S % U ± W T Z> Sfc^ * it it ®m 

1^1:1^0. 5 i»m*»5)3 0 »im©ftiift*iJSl 0 0 0i/c 
m 2 JW±, lOOOOOi/cm^i^tl, K o <D %k 4t <D 6 
Oli%W±^'>^< HLa, C e A/T'V^5 ; i t t 

<5 {& ^ £P9 1§ Jt" o 

Jl 1*3 f - It 0 . 5 /i m ri> 5> 3 0 » m (DWfflWtfcVo 1 0 0 0 f@ / c 
m 2 ^±. 1 0 0 0 0 0|/cm 2 *l^|[l, J. o ^£ tf> <7) 6 

0 K*%^±^/>^ < t h L a , C e £ ^ A/ tz Sfclfc * ft mm^m. 

/I f*H- E ^ 0 . 5 h 3 0 /zm<E>$fc#ffl®?te^/^l o 0 0<@/c 

m 2 ^_L, 1 OOOOOfi/cm^l^tL^ <Dm<k%) <D 6 

0 WA% ± 'P ft < k i> L a . Ce$rLa 2 0 3% C e 2 0 3 Ht 

18. lit ®J #1 )t- J- *5 T , »li©iii*^2 0mmtt'(Oi 

/l a. ^ 0 . 5 n mfr h 3 0 /jmOj^Hilftfein 0 0 Oi/c 
m 2 ^±, 1 O0O0Oi/cm 2 *|^tL, o ^ tf> 6 
Ofi%WJ:^/>/ < j;< ^La, C e £ L a 2 O 3 , C e 2 O 3 £ L T 

k-tz&mmmmK* 

|fflC>fe<HLa, Ce^ttt, ^ m * <7) ^ # W m ^ £ £ 0 
. 0 0 lfiroKi, 0. 0 2 Tt-ilg Ufc^^^^iti" 

26 



WO 03/002771 PCT/JP02/06598 



20. mm&fcm&mz o . o i m&%ut*x*w.i% vtc&, m 

femiz T i '>^<HLa, Ce £ «q V 7c mm & ^iti" 5 - 

2 1. ig*Stf>jK3lS»££ 0 . 0 If f "/oWTtT'Ej^Lfct, ^ 

^0. 0 lli%«±0. 0 4fi%«TH < ftl^T'T i h '> 
/i<HLa, C e £Es7J0 b 7t SI £ #* it i" 3 r££r«i#tfc£:-t-5ig 

2 2. *£®3tf>j^iif^S£0. 0 lliyo^TK'MLfcl, @E 

©^#||gS5rO. 0 1 SC*%J£AJh 0 . 0 4fi%«TH, & 
^T'T i IrO. 0 0 3 li%«10. 4fi%£lTi:, '>*<H 
La, Ce£0. 0 0 l|i%«J:0. 0 3f t%WTiiDLfc^ 

2 3. 3*£flft:tf *^«&fflv^i£«0>&3fc»ft£r 0 . 0 111% 
fiilTS T-Hfc^ «»l:'>/i<HLa, C e IriJDL, m 

mqxDmftmmm&z o . ooifi%gjb, o. 0 2ii%^r 

2 4. K£J&;tf *£tt&fflv^&ffl<0^3lt*«Sr 0 . 0 1fii% 
^T*T'JK^ L/ct, mmmK Tit. '>*<HLa, C e 

2 5. K^flfctf *££g£/B v^tjt^lO^i^^^ 0 . OlSi% 
EAT* i§il:A 1 ^^S7JP UT^H^^MS^^f Vn 

, igfli 1 * 0. 0 11i%«±0. 0 4fl%KT 

£ L , l^v^'T i ^ '>ft<tU8, C e £ L i§ #3 £ £S i£ 

27 



PCT/JP02/06598 



26. M^jsnf^mm zm ^xmm<Dmmmm^ o . 0111% 
T-^j^ ufct, ^^^(^ a i u 3 ^ ^ ±m& vxi-m 

0 4fi%KTH > ^^T'T i IrO . 0 0 3 fi%«iO. 4f 
i%yTh '>*<HLa, C e 5:0. 0 0 1fi%K±0. 0 

2 8. ^#g$r^it-rS(viI^b, 1 3 0 0 °C^:fc5 5 *£t£ri s 4 p o 

1 s e£iJiO ; t-;uK77 7^^ £ ffl V^T^Iiti" 5:i:^Wii:t 

29. 5 kir mmm^mm^m-r^mmx. 1 

3 0 OtCfcltSiftttiM p o i s e£l±<D^ — /UVyyiyf^Z 

30. ig#3£^i£1-5ic|5gL, ig it J: 9 «Fiti"5 r £ 
m^-r^ft^^fEffl^l 9 3C~f& 2 6 JgO^-f Ha> 1 « K 83 *fe © i£ 

3 1. * «l Sr «F 3BE -f 5 KIR «fl£0K^«||g 5: Wi" 3 ^ 
^2 6 ^<£l^-r*ia> 1 ^{clE^OiS^^^m^OMit^feo 

3 2 . ®ffl&mm.-r z cist, 1300 "ctc&tt 5*&t£a s 4 p o 

i s eeilC^-^K??^^ &m V ^ T il ^ $1 ig <t 9 Hit 1-5 

28 



PCT/JP02/06598 



r t z ft zm^vmrn^ 1 9^~^2 6 m<o^-r tit* 1 

3 3. i£^£Hi£i-5 KlRR L, ««t«t^«l|gSr^r-t-5»S|-e, 1 
3 0 OtHfeltSliittiU p o i s e^±0^-/PK^7 .y^^^ 



29 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP02/06598 


A. CLASSIFICATION OFSUBJECT MATTER 
Int. CI 7 C21C7/00, 7/06 








According to Internationa! Patent Classification (IPC) or to both national classification and IPC 




B . FI ELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Tnt ci 7 C21C7/00. 7/06 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2002 
Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 3-104844 A (Nippon Steel 
01 May, 1991 (01.05.91) , 
Page 1, left column, lines 6 
(Family: none) 


Corp. ) , 
to 18 




1, 10 


X 


JP 2001-49326 A (Nippon Steel Corp.), 
20 February, 2001 (20.02.01), 
Tables 1, 2 
(Family: none) 




1, 10 


X 


JP 2000-96182 A (Nippon Steel Corp.), 
04 April, 2000 (04.04.00), 
Column 1, lines 12 to 22; table 1 
(Family: none) 




1,10 


|""x"| Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


'T' later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 


Date of the actual completion of the international search 
27 September, 2002 (27.09.02) 


Date of mailing of the international search report 

15 October, 2002 (15.10.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/06598 



C (Continuation). • DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP 4-314844 A (Nippon Steel Corp.)/ 
0 6 November, 1992 (06.11.92), 
Column 1, lines 2 to 9; table 2 
(Family: none) 

JP 4-30944 A (Nippon Steel Corp.), 
02 November, 1992 (02.11.92), 
Column 1, lines 1 to 10; table 2 
(Family: none) 

JP 1-172508 A (Kawasaki Steel Corp.), 
07 July, 1989 (07.07.89), 
(Family: none) 

JP 3-287711 A (Nippon Steel Corp.), 
18 December, 1991 (18.12.91), 
(Family: none) 

The Iron and Steel Institute of Japan, "Waga Kuni ni 
okeru Hagane no Renzoku Chuzo Gijutsushi", 
30 November, 1996 (30.11.96), 
Page 286 to 287 

WO 00/33992 A (Shinagawa Refractories Co., Ltd.), 
15 June, 2000 (15.06.00), 

& AU 1416000 A & BR 9907636 A 



1, 10 

2-9, 
11-18 

2-9, 
11-18 



2-9, 
11-33 



2-9, 
11-33 



27, 30, 31 



28, 29, 32, 33 



Form PC17ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/06598 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This internationaJ search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. J~| Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. [~] Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
1. The matter common to claims 1 to 33 is only one matter that "a low carbon 
steel having an oxide present therein". It is clear that this matter " a low 
carbon steel having an oxide present therein" is described in Document 1 and 
therefore is not novel. Accordingly, the matter "a low carbon steel having 
an oxide present therein" is fallen within the scope of the prior art. As 
a result, this common matter is not a special technical feature in the meaning 
of the second sentence of PCT Rule 13.2, and there is no technical relationship 
among all the claims involving a special technical feature. 

(continued to extra sheet) 

1. ["x"| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. | [ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; il is covered by claims Nos.: 



Remark on Protest |~x] The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 
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In the following, common matters for respective claims are examined. 

2. Claims 1 to 9 

2-1. Claims 2 to 9 of the claims 1 to 9 have a common matter that "60 
mass % or more of oxide particles contain at least one of La and Ce", which 
is a special technical feature. 

2- 2 . Claim 1 and claims 2 to 9 have no other common matters than "a low 
carbon steel having an oxide present therein" and therefore there is no 
technical relationship among these groups of claims involving a special 
technical feature as is described in the above item 1. 

3. Claims 10 to 18 

3- 1. Claims 11 to 18 of the claims 10 to 18 have a common matter that 
"60 mass % or more of oxide particles contain at least one of La and Ce", 
which is a special technical feature. 

3- 2. Claim 10 and claims 11 to 18 have no other common matters than "a 
low carbon steel having an oxide present therein" and therefore there is 
no technical relationship among these groups of claims involving a special 
technical feature as is described in the above item 1. 

4. Claims 19 to 26 

4- 1. The matter common to claims 19 to 26 is only one matter that " 
decarbonizing a raw molten steel to a carbon content of 0.01 mass % or less, 
and thereafter adding at least one of La and Ce to the resultant molten 
steel". 

It is clear that this matter "decarbonizing a raw molten steel to a carbon 
content of 0.01 mass % or less, and thereafter adding at least one of La 
and Ce to the resultant molten steel" is described in Document 2 and therefore 
is not novel . 

4-2. Claims 20 to 22 and 24 to 26 of the claims 19 to 26 have a common 
matter that "adding Ti to a molten steel", which is a special technical 
feature . 

4-3. Claims 19 and 23 have a common matter that "adjusting a dissolved 
oxygen concentration of a molten steel to 0.001 to 0.002 mass %", which 
is a special technical feature. 

5. Claims 27 to 33 are defined by referring to any one of claims 19 to 
26, and claims 19 and 23 have a common matter that "adjusting a dissolved 
oxygen concentration of a molten steel to 0.001 to 0.002 mass %" and claims 
20 to 22 and 24 to 2 6 have a common matter that "adding Ti to a molten steel" . 
Therefore, claims 27 to 33 have the technical relationship with each of 
two inventions classified into claims 19 and 23 and claims 20 to 22 and 
24 to 26. 

6. Accordingly, the claims describe 6 inventions. 

Document 1: JP 3-104844 A (Nippon Steel Corporation) , 1991. 05. 01, Scope 
of claims 

Document 2: JP 63-176417 A (Kawasaki Steel Corporation), 1988. 07. 20, 
Scope of claims 
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